A single amino acid substitution abolishes the heterogeneity of chimeric mouse/human (IgG4) antibody.
Human immunoglobulin G4 (IgG4) exists in two molecular forms due to the heterogeneity of the inter-heavy chain disulphide bridges in the hinge region in a proportion of secreted human IgG4. This heterogeneity is only revealed under denaturing, non-reducing conditions in which an HL "half antibody" is detected, a phenomenon not seen in other human IgG isotypes. In native conditions noncovalent interactions hold the antibody together as the H2L2 tetramer. Analysis of the hinge sequences of human IgG heavy chains suggested that the presence of serine at residue 241 might be the cause of this heterogeneity. We therefore changed the serine at 241 to proline (found at that position in IgG1 and IgG2) in a mouse/human chimeric heavy chain. This single residue substitution leads to the production of a homogeneous antibody. Further, the variant IgG4 has significantly extended serum half-life and shows an improved tissue distribution compared to the original chimeric IgG4.